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Current traveling wave based protection scheme for microgrids using
morphological gradient algorithm
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Abstract: In consideration of the fault characteristics and protection requirements of microgrids, this paper proposes a
current traveling wave based protection scheme using morphological gradient algorithm that can select fault lines and
phases. Firstly, compared with discrete wavelet transform algorithm and morphological gradient algorithm, it is found that
morphological gradient algorithm can extract traveling wave signals more clearly. Secondly, a fault line selection scheme
is designed, which applies to various network topologies of microgirds. Thirdly, a fault type identification and fault phase
selection scheme based on three-phase initial current traveling waves and their modal components is proposed. Finally,
the dead zone problem of travelling wave protection is analyzed and the corresponding solution is proposed. The
PSCAD/EMTDC and Matlab software are used in the simulation analysis, and correctness and feasibility of the protection
scheme is verified by simulation results.
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Fig. 1 Schematic of the microgrid
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Fig. 3 Diagram of the direction of current traveling waves
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Table 2 Initial current traveling waves for a two-phase earthing fault or a three-phase short fault
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Table 3 Modal components of initial current traveling

waves for a two-phase earthing fault
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Table 5 Module maximums of buses in grid-connected mode
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Table 6 Module maximums of buses in island mode
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Table 7 Initial current traveling waves for all fault types
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